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DESCRIPTION 

Battery Apparatus and Electronic Equipment 

5 TECHNICAL FIELD 

The present invention relates to a battery- 
apparatus and electronic equipment operable by the 
battery apparatus . 

10 BACKGROUND ART 

As a battery apparatus mountable on electronic 
equipment, there is provided one which is provided with a 
case having a width, a thickness and a length; a battery 
cell housed in the inside of the case, and a battery- side 

15 terminal disposed at a surface of the case and 

electrically connected to the battery cell, and which is 
arranged to be mounted while mating a bottom surface 
positioned at one side of the thickness direction of the 
case with a mounting surface of a battery mounting 

2 0 section of the electronic equipment and then sliding the 

case in the length direction of the case, so that the 
battery- side terminal makes connection with a mounting 
section- side terminal of the battery mounting section 
(see for example Japanese Patent No. 2508447) . 
25 Mounting of such a battery apparatus to the battery 

mounting section is achieved by the engagement between 
engaging portions, which are disposed at the case of the 
battery apparatus and at the battery mounting section, 
respectively . 

3 0 However, in the above-mentioned battery apparatus 

and the electronic equipment, the engaging portions are 
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disposed at two portions on both ends in the length 
direction of the case, and hence in order to securely 
hold the battery apparatus to the battery mounting 
section, it is necessary to set to a large value the 
5 dimension that the engaging portions are in contact with 
each other in the length direction of the case. This 
increases the moving stroke of the battery apparatus at 
the time of engaging and releasing the engaging portions, 
and introduces a disadvantage in improving operability. 

10 Further, since the engaging portions of the battery 

apparatus are disposed only at the two portions on both 
ends in the length direction, there is a disadvantage in 
reliably mounting the battery apparatus to the battery 
mounting section. 

15 Additionally, since the engaging portions are 

disposed at the two portions in the length direction of 
the case, and the battery-side terminal is disposed at 
the portion on one side of both ends in the length 
direction of the case, there is an inconvenience that the 

2 0 battery apparatus may be mounted incompletely on the 
battery mounting section. In other words, only the 
engaging portion nearer the battery-side terminal of the 
two engaging portions is engaged to the engaging portion 
of the battery mounting section side, and the engaging 

25 portion on the opposite side of the battery-side terminal 
is not engaged with the engaged portion of the battery 
mounting section side. As a result, there might cause a 
situation where the battery apparatus is inclined to the 
battery mounting section, and a situation where the 

30 battery-side terminal incompletely connects with the 
mounting section-side terminal to allow electrical 
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continuity. 

The present invention was accomplished in view of 
such circumstances, and an object of the present 
invention is to provide a battery apparatus and 
5 electronic equipment capable of reliably mounting the 
battery apparatus on a battery mounting section, and 
advantageous in improving operability when mounting the 
battery apparatus on the battery mounting section. 

10 DISCLOSURE OF INVENTION 

To achieve the above-mentioned object, a battery 
apparatus of the present invention is a battery apparatus 
which includes a case having a width, a thickness and a 
length; a battery cell housed in the inside of the case; 

15 and a battery-side terminal disposed at a surface of the 
case and electrically connected to the battery cell, and 
is mounted while mating a bottom surface positioned at 
one side in the thickness direction of the case with a 
mounting surface of a battery mounting section of 

2 0 electronic equipment and then sliding the case in the 
length direction of the case, so that the battery-side 
terminal makes connection with a mounting section-side 
terminal of the battery mounting section. The battery 
apparatus is characterized in that, at portions on both 

25 sides in the width direction of the case, three or more 
engaging pieces, which extend in the length direction 
while projecting outwardly in the width direction, and 
are engaged to engaging claws of the battery mounting 
section and position a position in the thickness 

30 direction of the case at the battery mounting section 
while mating the bottom surface of the case with the 
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mounting surface and then sliding the case in the length 
direction of the case, are disposed at spaced intervals 
in the length direction. 

In addition, electronic equipment of the present 
5 invention is electronic equipment having a battery 
mounting section on which a battery apparatus is 
removably mounted. The battery apparatus includes a case 
having a width, a thickness and a length; a battery cell 
housed in the inside of the case; a bottom surface 

10 positioned at one side in the thickness direction of the 
case; and a battery-side terminal disposed at a surface 
of the case and electrically connected to the battery 
cell. At portions on both sides in the width direction 
of the case of the battery apparatus, three or more 

15 engaging pieces extending in the length direction while 
projecting outwardly in the width direction are disposed 
at spaced intervals in the length direction. The battery 
mounting section includes a mounting section-side 
terminal to make contact with the battery-side terminal, 

20 and a mounting surface with which the bottom surface is 
mated. The mounting surface has a width of a dimension 
corresponding to the width of the case, and a length of a 
dimension greater than the length of the case. At 
portions on both sides in the width direction of the 

2 5 mounting surface on a mounting surface of the battery 
mounting section, engaging claws, which engage the 
engaging pieces and position a position in the thickness 
direction of the case on the mounting surface by matching 
the width direction and the length direction of the case 

30 with the width direction and the length direction of the 
mounting surface, and mating the bottom surface of the 



S04P1731WO 



case with the mounting surface, and then sliding the case 
in the length direction of the case, are disposed in the 
number corresponding to that of the engaging pieces. 

5 BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 is a perspective view taken from the bottom 
of a battery apparatus in a first embodiment of the 
present invention . 

Fig. 2 is a disassembled perspective view 
10 illustrating the construction of the battery apparatus of 
the first embodiment. 

Fig. 3 is an explanatory view of a battery 
apparatus 100. 

Figs. 4A, B, C are explanatory view of the battery 
15 apparatus 100. 

Fig. 5 is an enlarged view of an important part in 
Fig. 3. 

Fig. 6 is an enlarged perspective view of an 

identification section 1036 and its surroundings. 
2 0 Fig. 7 is a perspective view of an imaging 

apparatus 2 00 to which the battery apparatus 100 is 

attached externally. 

Fig. 8 is an enlarged view of a battery mounting 

section of the imaging apparatus 200. 
25 Fig. 9 is a perspective view of the imaging 

apparatus 200 with the battery apparatus 100 mounted 

thereon . 

Fig. 10 is an explanatory view explaining the 
mounting of the battery apparatus 100 on the battery 
30 mounting section 30. 

Fig. 11 is an explanatory view illustrating a state 



6 



S04P1731WO 



in which the battery apparatus 100 is mounted on the 
battery mounting section 30. 

Fig. 12 is an explanatory view of a lock mechanism. 

Fig. 13 is a block diagram illustrating a 
5 discriminating circuit of a convex portion 1018. 

Fig. 14 is an explanatory view illustrating a state 
in which the battery apparatus 100 is mounted inclined on 
the battery mounting section 30. 

10 BEST MODE FOR CARRYING OUT THE INVENTION 

The object of improving operability when mounting a 
battery apparatus on a battery mounting section of 
electronic equipment is realized by disposing three or 
more engaging pieces at the battery apparatus and 

15 disposing engaging claws in the number corresponding to 
that of the engaging pieces at the battery mounting 
section . 

(First Embodiment) 

A first embodiment of the present invention will 
2 0 next be described by referring to the drawings. 

In the present embodiment, a description will be 
made on a case where the battery apparatus of the present 
invention is mounted for use on an imaging apparatus as 
electronic equipment . 
25 Fig. 1 is a perspective view taken from the bottom 

of the battery apparatus of the first embodiment, and Fig. 
2 is a disassembled perspective view illustrating a 
configuration of the battery apparatus of the first 
embodiment . 

30 First, the battery apparatus will be described. 

As shown in Fig. 1, a battery apparatus 100 has a 
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case 10, a battery cell (chargeable battery section) 12 
(see Fig. 2) housed in the inside of the case 10, a 
control circuit board 16 disposed inside the case 10, and 
a battery-side terminal 14 disposed at the case 10. 
5 As shown in Fig. 2, the chargeable battery section 

12 has four cylindrical battery cells 1202, a plurality 
of wiring members 1204 for connecting the electrodes of 
these respective battery cells 1202, and a holding member 
1206 interposed between the side surfaces of the 
10 respective battery cells 1202. 

The control circuit board 16 is connected via the \ 

4 

wiring members 12 04 to electrodes of the respective | 

-i 

battery cells 1202 such that it is attached to the :j 
chargeable battery section 12. The control circuit board 

15 16 has a microcomputer including a CPU, a RAM and a ROM, f 
an interface, etc, and is configured to execute data j 
communication with external electronic equipment via the 
battery-side terminal 14. The data communication :j 
includes an output operation of identification data -j 

20 indicating a capacity and a characteristic feature of the I 

battery apparatus 100. Examples of the identification :j 

i 

data are data indicating whether a quick charge is ■? 
possible or not when the battery apparatus is mounted on > 
a battery charger, and data indicating an appropriate 
25 charging current value or an upper limit value of the :1 
charging current . 

'i 

The battery-side terminal 14 is disposed at a 
surface of the case 10, and in the inside of the case 10, 
it is attached to the control circuit board 16 to be made 
30 conductive to the electrodes of the battery cells 1202 

via the respective wiring members 1204, so that there are 
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performed, via the battery-side terminal 14, the supply 
of the operating current from the respective battery 
cells 1202 to the external electronic equipment, or the 
supply of charging current from the battery charger to 
5 the respective battery cells 1202. 

It is noted that the number and the shape of the 
battery cells 1202 constituting the chargeable battery 
section 12, of course, vary according to the capacity and 
the characteristic of the battery apparatus 100. 

10 Description will now be made in detail of the 

construction of the case 10. 

Fig. 3(A) is a plan view of the battery apparatus 
100, Fig. 3(B) is a view taken in the direction of arrow 
B in Fig. 3(A), Fig. 3(C) is a view taken in the 

15 direction of arrow C in Fig. 3(A), Fig. 3(D) is a view 

taken in the direction of arrow D in Fig. 3(A), and Fig. 
3(E) is a sectional view taken along the line E-E in Fig. 
3(B) . Fig. 4A is a bottom view of the battery apparatus 
100, Fig. 4B is a view taken in the direction of arrow B 

20 in Fig. 4A, and Fig. 4C is a sectional view taken along 

the line C-C in Fig. 4B. Fig. 5 is an enlarged view of a 
portion indicated by F in Fig. 3(C) . Fig. 6 is an 
enlarged perspective view of an identification section 
103 6 and its surroundings . 

25 The case 10 has a main body portion 1002 that is 

uniform in the dimension in a width direction W and 
extends in a length direction L, and a bottom portion 
1004 that is disposed at the midpoint in the width 
direction W of the main body portion 1002 on one side in 

30 a thickness direction H, and extends in the length 

direction L in an uniform width of a dimension smaller 
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than the width of the main body portion 1002. 

In the present embodiment, the case 10 includes a 
first segment excluding the portion nearer the bottom 
portion 1004 of the main body portion 1002 and the bottom 
5 portion 1004, and a second segment including the portion 
nearer the bottom portion 1004 of the main body portion 
1002 and the bottom portion 1004. These segments are 
mated with a mating surface 1005 to form the case 10. 
The chargeable battery section 12 and the control circuit 
10 board 16 are housed in the inside of these segments. 

As shown in Fig. 2, Fig. 3 and Figs. 4A, B and C, 
the portions on both sides in the width direction W of 
the case 10 are formed as flat side surfaces 1006 that 

are parallel to each other and extend in the length i 
15 direction L. One plane in the thickness direction H of * 
the case 10 is formed as a flat bottom surface 1008. In \ 
the present embodiment, the side surfaces on both sides 
in the width direction W of the main body portion 1002 % 
constitute the side surfaces 1006, and the bottom surface 
20 of the bottom portion 1004 constitutes the bottom surface 

1008. : 

■_r» 

At the portions of the bottom surface 1008 on the 
both sides in the width direction W, a plurality of 
engaging pieces 1012, which are three engaging pieces 
25 1012A, 1012B and 1012C in the present embodiment, are 

i 

formed so as to project outwardly in the width direction 
W at spaced intervals in the length direction L. The 
portions of the respective engaging pieces 1012 (1012A, 
1012B and 1012C) positioned at one end portion in the 
30 thickness direction H are formed as a bottom surface 

flush with the bottom surface 1008. The portions of the 
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respective engaging pieces 1012 (1012A, 1012B and 1012C) 
positioned at the other end portion in the thickness 
direction H are formed parallel to and arranged flush 
with the bottom surface 1008. 

By disposing the three engaging pieces 1012 (1012A, 
1012B and 1012C) in this manner, three recess portions 
1010 extending in the length direction L are formed for 
each of the portions of the bottom surface 1008 on both 
sides in the width direction W, by using the respective 
engaging pieces 1012 (1012A, 1012B and 1012C) , side 
surfaces 1016 of the bottom portion 1004 positioned on 
both sides in the width direction W, and a plane 1014 on 
which the main body portion 1002 faces the bottom portion 
1004 . 

These engaging pieces 1012 (1012A, 1012B and 1012C) 
are arranged to engage the engaging claws of the battery 
mounting section and position the positions in the 
thickness direction H of the case 10 in the battery 
mounting section, while mating the bottom surface 1008 of 
the case 10 with the mounting surface of the battery 
mounting section of the electronic equipment and then 
sliding the case in the length direction L of the case 10 

The battery-side terminal 14 is disposed at a 
portion of the bottom surface 1008 on one end in the 
length direction L . 

The two engaging pieces 1012A and 1012C of the 
three engaging pieces 1012 (1012A, 1012B and 1012C) are 
disposed at portions nearer the end portion in the length 
direction L of the case 10, and the remaining engaging 
piece 1012B is disposed at a portion close to the 
engaging piece 1012A disposed nearer the end portion of 
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the case 10 at which the battery-side terminal 14 is 
positioned . 

In the present embodiment, two convex portions 1018 
projecting outwardly in the width direction W from the 
5 side surfaces 1016 are disposed at the portions of the 
side surfaces 1016 of the bottom portion 1004 which 
correspond to the two engaging pieces 1012A and 1012B, 
respectively. The two convex portions 1018 are formed in 
a projected dimension smaller than the engaging pieces 

10 1012A and 1012B. 

One convex portion 1018 of the two convex portions 
1018 provides connection among the engaging pieces 1012A, 
the plane 1014 on which the main body portion 1002 faces 
the bottom portion 1004, and the side surfaces 1016 of 

15 the bottom portion 1004 positioned at both sides in the 
width direction W, and the other convex portion 1018 
provides connection among the engaging piece 1012B, the 
plane 1014, and the side surfaces 1016. Thereby, it is 
advantageous in improving the mechanical strength of the 

2 0 engaging pieces 1012A and 1012B with these two convex 
portions 1018. 

In addition, a stopper wall 1020 for blocking the 
end portion in the length direction L of the recess 
portion 1010 is disposed at a portion on the opposite 

25 side of the portion that the battery-side terminal 14 is 
disposed at the portion of the side surface 1016 of the 
bottom portion 1004 which corresponds to the remaining 
one engaging piece 1012C. When mounting the battery 
apparatus 100 on the battery mounting section, if the 

30 direction in the length direction of the battery 

apparatus 100 is not a normal direction, the stopper wall 
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1020 abuts the engaging claw of the battery mounting 
section in order to prevent the battery apparatus 100 
from being mounted in an erroneous direction. 

Since the engaging piece 1012C, the plane 1014, and 
5 the side surfaces 1016 are connected to one another by 
the stopper wall 102 0, it is advantageous in improving 
the mechanical strength of the engaging piece 1012C with 
the stopper wall 1020. 

Further, in the present embodiment, as shown in Fig. 

10 1, the end surfaces of the main body portion 1002 and the 
bottom portion 1004 on the side on which the battery-side 
terminal 14 is disposed, which is one of the end surfaces 
on both ends in the length direction L of the case 10, 
are formed as a flat end surface 1022 orthogonal to the 

15 bottom surface 1008. A convex portion 1024 that is 

uniform in the dimension in the thickness direction H, 
and extends linearly in the width direction W is formed 
so as to swell at a portion apart in the thickness 
direction H from the battery-side terminal 14 of the end 

20 surface 1022. The convex portion 1024 is formed at the 

portion corresponding to the battery-side terminal 14 and 
in a length X2 having a greater dimension than a length 
XI of the portion at which at least the electrodes of the 
battery-side terminal 14 are disposed. 

25 Additionally, as shown in Fig. 1, a recess portion 

1028 is formed at the bottom surface 1008, and a 
specification plate 1026 is affixed to the recess portion 
1028. The surface of the specification plate 1026 is 
flush with the bottom surface 1008, or the surface of the 

30 specification plate 1026 is arranged to position nearer 
the inside of the case 10 than the bottom surface 1008. 
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A positioning convex portion 1030 arranged flush with the 
bottom surface 1008 is formed in the length direction L 
from the portion positioned on the opposite side of the 
battery- side terminal 14 in the length direction L of the 
5 recess portion 1028. The convex portion 1030 is inserted 
into a positioning groove 1027 of the specification plate 
1026 . 

Moreover, as shown in Figs. 4A and 4B, the end 
surface of the main body portion 1002 positioned on the 

10 opposite side of the battery-side terminal 14, which is 
one of the end surfaces of both ends in the length 
direction L of the case 10, is formed as a flat end 
surface 1032 orthogonal to the bottom surface 1008, and 
the end surface of the bottom portion 1004 positioned on 

15 the opposite side of the battery-side terminal 14 is 

formed as a flat end surface 1034 that is parallel to the 
end surface 1032, at a portion displaced toward the 
inside of the case 10 from the end surface 1032 . 
Accordingly, the end surfaces 1032 and 1034 constitute a 

20 cutout portion 1035 at a boundary portion between the 

main body portion 1002 and the bottom portion 1004, which 
are at the end portion positioned on the opposite side of 
the battery-side terminal 14 in the length direction L of 
the case 10. 

2 5 As shown in Fig. 1, Fig. 5 and Fig. 6, two 

identification sections 1036 are formed at portions on 
both sides of the bottom surface 1008 of the bottom 
portion 1004 which sandwich therebetween the battery-side 
terminal 14 in the width direction W. These 

30 identification sections 1036 are formed as recess 

portions 103 8 that are opened in the thickness direction 



14 



S04P1731WO 



H and the length direction L, or as recess portions 1040 
that are opened in the thickness direction H and blocked 
in the length direction L. The identification sections 
1036 are identified by identification means disposed on 
5 the electronic equipment side, and this identification is 
based on the shape of the recess portions 1038 and 1040, 
and the dimension in the length direction L of the recess 
portions 1038. 

A plane portion in the vicinity of the recess 

10 portion 1010 of planes constituting the recess portion 
1038 is made to be an inclined surface 1042 so as to 
ensure a wall thickness dimension between the recess 
portion 1010 and the recess portion 1038, thereby 
ensuring the mechanical strength of the engaging piece 

15 1012A. 

An imaging apparatus 2 00 will next be described. 
Fig. 7 is a perspective view of the imaging 
apparatus 2 00 to which the battery apparatus 10 0 is 
attached externally. Fig. 8 is an enlarged view of a 

20 battery mounting section of the imaging apparatus 200. 

Fig. 9 is a perspective view of the imaging apparatus 2 00 
showing a state where the battery apparatus 100 is 
attached thereto. 

As shown in Fig. 7, the imaging apparatus 2 00 

25 includes a case 24, an optical system 26 incorporated 
into a front portion of the case 24, an imaging device 
(not shown) for imaging an image of a subject captured by 
the optical system 26, a liquid crystal display section 
28 for displaying an image taken by the imaging device, a 

3 0 recording/reproducing section (not shown) for recording 
and/or reproducing an image taken by the imaging device 
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in a record medium, and a battery apparatus 100 for 
supply power to the imaging device, the liquid crystal 
display section 28, and the recording/reproducing section. 

A battery mounting section 30, on which the battery 
5 apparatus 100 is removably mounted, is disposed at a rear 
portion of the case 24. 

The battery mounting section 3 0 has a flat mounting 
surface 3002, a plurality of engaging claws 3004 (3004A, 
3004B and 3004C) disposed at the mounting surface 3002, a 
10 mounting section-side terminal 32 capable of having 
contact with the battery-side terminal 14, and an 
engaging convex portion 34 disposed at the mounting 
surface 3002 . 

The mounting surface 3002 has a width corresponding 
15 to the width of the bottom surface 1008 of the case 10 of 
the battery apparatus 100, and a length of a dimension 
greater than the length of the bottom surface 1008, and 
also has a side surface 3008 standing from the periphery 
of the mounting surface 3002. 
2 0 The mounting section-side terminal 32 is disposed 

at an end portion on the opposite side of the optical 
system 26 in the length direction of the mounting surface 
3002 . 

The engaging convex portion 34 is disposed at a 
25 portion on the opposite side of the mounting section-side 
terminal 32 in the longitudinal direction of the mounting 
surface 3002 to be able to protrude and retract with 
respect to the mounting surface 3002. The engaging 
convex portion 34 is normally biased in a direction in 
30 which it protrudes from the mounting surface 3002, and 
arranged to retract below the mounting surface 3 0 02 by 
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the operation of a lock release button which is not shown. 

The engaging claws 3004 (3004A, 3004B and 3004C) 
are provided in the number corresponding to that of the 
engaging pieces 1012 of the battery apparatus 100, and 
5 are disposed three for each of the portions on both sides 
in the width direction of the mounting surface 3002 in 
the present embodiment to be formed to be engageable with 
the engaging pieces 1012 (1012A, 1012B and 1012C) . 

As shown in Fig. 10, the respective engaging claws 

10 3004 (3004A, 3004B and 3004C) have a longitudinal wall 
3004E standing .from the mounting surface 3002, and a 
lateral wall 3004F projecting from a tip of the 
longitudinal wall 3004E so as to be parallel to the 
mounting surface 3002. 

15 The two engaging claws 3 004A and 3 004C of the three 

engaging claws 3004 (3004A, 3004B and 3004C) are disposed 
at portions nearer the end portion in the length 
direction of the mounting surface 3002, and the remaining 
engaging claw 3004B is disposed at a portion close to the 

20 engaging claw 3004A disposed nearer the end portion of 

the mounting surface 3002, at which the mounting section- 
side terminal 32 is positioned. 

The width direction W and the length direction L of 
the case 10 are matched with the width direction and the 

25 length direction of the mounting surface 3002, and the 

battery-side terminal 14 of the battery apparatus 100 is 
faced to the mounting section-side terminal 32 of the 
battery mounting section 30, and the bottom surface 1008 
of the battery apparatus 100 is faced to the mounting 

30 surface 3002 of the battery mounting section 30. Then, 
the respective engaging pieces 1012 (1012A, 1012B and 
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1012C) of the battery apparatus 100 are positioned apart 
from one another with respect to the respective engaging 
claws 3004 (3004A, 3004B and 3004C) in the length 
direction L. In this state, the bottom surface 1008 of 
5 the battery apparatus 10 is made abut with the mounting 
surface 3002 of the battery mounting section 30, and the 
battery apparatus 100 is slid in the length direction of 
the case 10 and in the direction in which the battery- 
side terminal 14 approaches the mounting section-side 

10 terminal 32. 

With this arrangement, the plurality of engaging 
claws 3004 is inserted into their respective 
corresponding recess portions 1010 and engaged with the 
engaging pieces 1012, and the bottom surface 1008 of the 

15 case 10 is mated with the mounting surface 3002, thereby 
restricting the movement of the battery apparatus 100 
toward the mounting surface 3002. It is configured such 
that the engagement between the engaging claws 3 004 and 
the engaging pieces 1012 restricts the movement of the 

2 0 battery apparatus 100 in the direction away from the 
mounting surface 3002. In this case, the engagement 
between the engaging claws 3 0 04 and the engaging pieces 
1012 may alternatively restrict both of the movement of 
the battery apparatus 100 toward the mounting surface 

25 3 002 and the movement in the direction away from the 
mounting surface 3002. 

In the battery apparatus 100, with the engaging 
claws 3004 engaged to the engaging pieces 1012, the end 
surface 1022 on the battery-side terminal 14 side, which 

30 is one of the two end surfaces in the length direction L 
of the case 10, abuts the side surface 3008 of the 
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battery mounting section 30, so that the engaging convex 
portion 34 is engaged to the cutout portion 1035 of the 
battery apparatus 100. This restricts the movement in 
the longitudinal direction of the case 10, thereby 
5 obtaining the mounting state of the battery apparatus 100 
in the battery mounting section 30, so that the battery 
apparatus 100 is held. 

In the present embodiment, under the engagement 
between the engaging claws 3 0 04 and the engaging pieces 

10 1012, the tips of the engaging claws 3004 come into 
contact with the tips of the convex portions 1018, 
thereby restricting the movement of the battery apparatus 
100 in the width direction W. In this case, without 
making the tips of the engaging claws 3004 and the tips 

15 of the convex portions 1018 in contact, the movement of 
the battery apparatus 100 in the width direction W may 
alternatively be restricted by making other portions of 
the battery apparatus 100 and portions of the battery 
mounting section 30 in contact, such as between the side 

20 surfaces 1006 of the case 10 of the battery apparatus 100 
and the portions of the battery mounting section 30. 

Then, mounting the battery apparatus 100 on the 
battery mounting section 3 0 brings the battery- side 
terminal 14 of the battery apparatus 10 0 and the mounting 

25 section-side terminal 32 of the battery mounting section 
30 in contact. 

Upon the mounting of the battery apparatus 100 on 
the battery mounting section 30 as described above, there 
may leave a gap between the end surface 1022 of the 

30 battery-side terminal 14 side of the battery apparatus 

100 and a portion of a case 24 (the side surface 3008 of 
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the recess portion 3006) of the imaging apparatus 200 
opposed to the end surface 1022, as shown in Fig. 11. 

In this case, such a gap can be sealed with the 
convex portion 1024 by forming a recess groove 3010 in 
5 the side surface 3008 of the recess portion 3006 such 

that the convex portion 1024 of the battery apparatus 100 
is inserted into the recess groove 3010. Accordingly, 
this is advantageous in reliably preventing, for example, 
a foreign matter having conductivity from entering 
10 through the above-mentioned gap portion and coming into 
contact with a connecting portion between the battery- 
side terminal 14 and the mounting section- side terminal 
32 . 

Alternatively, as shown in Fig. 12, the case 24 may 

15 be provided with a lock claw 2008 that is slid in a 

direction in which it connects and departs with respect 
to the cutout portion 1035 of the battery apparatus 100 
being mounted on the battery mounting section 30, and is 
constantly biased in a direction in which it approaches 

2 0 the cutout portion 1035 by a biasing member such as a 

spring. Thus, it is also possible to arrange such that 
the engagement between the lock claw 2008 and the cutout 
portion 1035 prevents the battery apparatus 100 from 
coming off the battery mounting section 30, and the 

2 5 battery apparatus 100 can be removed from the battery 

mounting section 30 by releasing the engagement between 
the cutout portion 1035 of the battery apparatus 100 and 
the lock claw 2008. 

In this case, the cutout portion 1035 of the 

30 battery apparatus 100 is displaced toward the inside of 
the battery apparatus 100 from the end surface 1032, and 
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hence the lock claw 2008 can be disposed at a portion 
displaced toward the inside of the case 24 from the 
exterior of the case 24, thus enabling to construct the 
lock claw 2008 without causing it to project outwardly * 
5 from the exterior of the case 24 of the imaging apparatus \ 
200. Accordingly, it is advantageous in achieving * 
miniaturization of the imaging apparatus 2 00 and also 
improving design characteristic. 

In addition, in this case, since the portion at 
10 which the lock claw 2008 is engaged to the cutout portion ^ 
1035 is constantly biased in the direction in which it ' 
approaches the bottom surface 1008 of the battery a 
apparatus 100, upon the slide of the bottom surface 1008 * 
of the battery apparatus 100 along the mounting surface * 

15 3002 when mounting the battery apparatus 100 on the i 

-j 

battery mounting section 30, or when removing the battery ] 

apparatus 100 from the battery mounting section 30, the /* 

i 

tip of the lock claw 2008 projecting to the bottom ^ 

surface 1008 abuts the surface of a label, such as the j 

-i 

20 specification plate 1026 affixed to the bottom surface 1 

i 

1008, by the above-mentioned bias, and the printed ~ 

portion of the surface of the specification plate 1026 £ 

3 

etc. might be worn off and vanished by friction. 

In this case, the lock claw 2 008 may be arranged to \] 

i 

25 abut the positioning convex portion 1030 at its tip. 

Thus, the tip of the lock claw 2008 abuts the positioning A 
convex portion 103 0, but does not abut the surface of the 
specification plate 1026. Therefore, the surface of the 
specification plate 1026 is unsusceptible to damage and 

30 dirt, and hence it is advantageous in protecting the 

printed portion of the surface of the specification plate 
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1026. In this case, the positioning convex portion 1030 
may be flush with the surface of the specification plate 
1026, or may be disposed so as to position at the outside 
of the case 10 away from the surface of the specification 
5 plate 1026. 

In another alternative, with the position of the 
end surface 1022 of the battery apparatus 100 as 
reference, it is possible to determine whether the 
battery apparatus 10 0 is a normal product or not, based 

10 on the positions of the respective convex portions 1018 
disposed in the length direction L (or based on the 
presence and absence of the respective convex portions 
1018 or the number of the convex portions 1018) . 
For example, as shown in Fig. 13, sensors 3 02 and 3 04 are 

15 disposed at a battery housing room 20, each of which 

includes a microswitch for sensing the positions of the 
respective convex portions 1018 in the length direction L 
with the end surface 1022 of the battery apparatus 100 as 
reference. There is also disposed a discriminating 

20 circuit 30 for discriminating whether the respective 
convex portions 1018 are positioned correctly, on the 
basis of detecting signals from the respective sensors 
302 and 304 . 

With this construction, on the basis of the 

25 discriminating result of the discriminating circuit 306, 
the power supply from the battery apparatus 100 can be 
permitted only in a case where the battery apparatus 100 
is recognized as a normal product, and if not, the power 
supply from the battery apparatus 100 can be prohibited. 

3 0 This enables to prevent in advance the use of the battery 
apparatus 100 that is not a normal product. 
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In addition, the above-mentioned identification 
data of the battery apparatus 100 can be indicated by the 
positions of the respective convex portions 1018 disposed 
in the length direction L, or the presence and absence of 
5 the respective convex portions 1018, or the number of the 
convex portions 1018. 

For example, in accordance with the construction 
shown in Fig. 9, four types of identification data can be 
indicated in a combination of ON and OFF of the two 

10 sensors 302 and 304. Needless to say, eight types of 
identification information are obtainable by disposing 
four sensors so as to detect the positions of a total of 
four convex portions 1018 disposed on both sides in the 
width direction of the case 10 of the battery apparatus 

15 100. 

Additionally, if a sensor that can measure the 
position of the respective convex portions 1018 in the 
length direction with the end surface 1022 as reference 
is used, it is of course possible to further increase the 

20 type of identification data detectable by the sensors. 

In a case where the electronic equipment on which 
the battery apparatus 100 is mounted is a battery charger 
for giving a charge to the battery apparatus 100, one or 
more sensors similar to the above-mentioned sensors 302 

2 5 and 3 04 may be disposed at the battery charger such that 
they sense the presence and absence of the mounting of 
the battery apparatus 100, and the charging operation to 
the battery apparatus 100 is started in response to this 
sensing operation . 

30 Further, it is possible to determine 

characteristics features of the battery apparatus 100 
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(such as an appropriate charging current value, or as to 
whether quick charge is possible or not) on the battery 
charger side by sensing the positions of the convex 
portions 1018 with the above-mentioned sensors. 
5 In addition, as shown in Fig. 1, it is arranged 

such that the surface of the specification plate 1026 is 
flush with the bottom surface 1008, or the surface of the 
specification plate 1026 is positioned at the inside of 
the case 10 from the bottom surface 1008, and also the 

10 positioning convex portion 103 0 arranged flush with the 
bottom surface 1008 is inserted into the positioning 
groove 1027 of the specification plate 1026. Therefore, 
even if the bottom surface of the battery apparatus 100 
and the mounting surface 3002 of the battery mounting 

15 section 3 0 are worn off by mounting and removing the 
battery apparatus 100 with respect to the battery 
mounting section 30, the surface of the specification 
plate 1026 is unsusceptible to damage and dirt, and hence 
it is advantageous in protecting the surface of the 

20 specification plate 1026. 

Description will next be made of the effects of the 
present embodiment . 

According to the battery apparatus 100 and the 
imaging apparatus 200 in the present embodiment, a total 

25 of six engaging pieces 1012 can be engaged to six 

engaging claws 3004 while mating the bottom surface 1008 
of the case 10 of the battery apparatus 100 with the 
mounting surface 3002 of the battery mounting section 30, 
and then sliding the case 10 in the length direction L of 

30 the case 10. 

This enables to reduce the dimension in the length 
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direction L of the portion at which the engaging pieces 
1012 and the engaging claws 3004 are engaged with each 
other, while reliably holding the battery apparatus 100 
at the battery mounting section 30. It is therefore 
5 advantageous in reducing the slide stroke of the battery 
apparatus 100, and facilitating the mounting of the 
battery apparatus 100 onto the battery mounting section 
30 . 

Further, as shown in Fig. 14, when the battery 

10 apparatus 100 in its inclined state is mounted on the 

battery mounting section 30, although the engaging piece 
1012A disposed nearer the end portion of the case 10, at 
which the battery-side terminal 14 is positioned, engages 
the engaging claw 3004A positioned nearer the mounting 

15 sections side terminal 32, the engaging piece 1012B 

disposed at the portion close to the engaging piece 1012A 
abuts the engaging claw 3004B and thereby to increase the 
angle of inclination between the battery apparatus 100 
and the mounting surface 3 0 02, that is, the angle between 

20 the bottom surface 1008 of the case 10 of the battery 
apparatus 100 and the mounting surface 3 0 02 of the 
battery mounting section 30. 

Accordingly, it is possible to immediately 
recognize that the mounting state of the battery 

25 apparatus 100 is incomplete, and hence it is advantageous 
in reliably mounting the battery apparatus 100. 

In the present embodiment, the engaging piece 1012B 
is disposed close to the engaging claw 3004A positioned 
nearer the mounting section-side terminal 32. Therefore, 

3 0 when the mounting state of the battery apparatus 100 is 
incomplete, the inclination of the battery apparatus 100 
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to the mounting surface 3 002 is increased to make it 
easier to recognize that the mounting state of the 
battery apparatus 100 is incomplete. 

It is noted that if the angle of the battery 
5 apparatus 100 to the mounting surface 3002 is 10 degrees 
or more, the inclination of the battery apparatus 100 is 
recognizable immediately . 

Further, referring to Fig. 10, the following effect 
can be introduced by the arrangement that the dimension 

10 in the length direction of the engaging claw 3004A nearer 
the mounting section-side terminal 32 of the engaging 
claws 3004 of the imaging apparatus 200 is set to be 
smaller than the dimension in the length direction of the 
remaining two engaging claws 3004B and 3004C. 

15 Specifically, if the battery apparatus 100 is 

mounted incompletely to the battery mounting section 30, 
that is, in a case where the engaging piece 1012A 
disposed nearer the end portion of the case 10, at which 
the battery-side terminal 14 is positioned, engages the 

20 engaging claw 3004A positioned nearer the mounting 

section-side terminal 32, and the remaining two engaging 
pieces 1012B and 1012C do not engage the engaging claws 
3004B and 3004C, the battery apparatus 100 is inclined in 
the direction in which it departs from the mounting 

25 surface 3002 by the self-weight of the battery apparatus 
100, The angle of this inclination becomes remarkable as 
the dimension in the length direction of the engaging 
claw 3004A positioned nearer the mounting section-side 
terminal 32 is set to be smaller. Hence, as described 

30 above, the inclination of the battery apparatus 100 to 

the mounting surface 3 002 in the case where the mounting 



26 



S04P1731WO 



state of the battery apparatus 100 is incomplete is 
increased so that it becomes easier to recognize that the 
mounting state of the battery apparatus 100 is incomplete. 
Alternatively, the battery apparatus 100 of the 
5 present embodiment may be constructed as follows. 

Specifically, the battery apparatus 100 has a case 
10. The case 10 has two end surfaces 1022 and 1032 
positioned at both ends in the length direction L of the 
case 10, and side surfaces 1006 for connecting the two 

10 end surfaces 1022 and 1032. A battery-side terminal 14 
is disposed so as to face at least one selected from 
either of the end surface 1022 of the two end surfaces 
1022 and 1032, and the side surfaces 1006 connected to 
the end surface 1022. An error insertion preventing 

15 groove including a plurality of recess portions 1010 and 
extending in the length direction L is formed in the side 
surface 1006. In a case of assuming that the side of the 
battery-side terminal 14 is the front in the length 
direction L, and the opposite direction is the back, the 

20 error insertion preventing groove is opened at a portion 
nearer the battery-side terminal 14 of both ends in the 
length direction L (the front end portion) , and closed at 
the opposite side portion (the back end portion) . 
Further, a convex portion 1018 swelling outwardly of the 

25 case 10 is formed at the error insertion preventing 

groove, or two or more convex portions 1018 are formed at 
spaced intervals in the length direction L. 

With this construction, as described with reference 
to Fig. 13, the identification data of the battery 

3 0 apparatus 100 can be indicated by the position of the 
convex portions 1018 in the length direction L, or the 
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presence and absence of the convex portions 1018, or the 
number of the convex portions 1018. In this case, since 
the convex portions 1018 swell outwardly of the case 10, 
they do not occupy the space within the case 10. This is 
5 advantageous in ensuring the space for housing parts in 
the inside of the case 10, or achieving miniaturization 
of the case 10, and also advantageous in improving the 
degree of freedom of the design of the battery apparatus 
100 . 

10 Alternatively, in the battery apparatus 100 of the 

present embodiment, the error insertion preventing groove 
is disposed respectively at the portions on the two side 
surfaces 1006, which sandwich the case 10 therebetween in 
the width direction W and are opposed to each other. In 

15 this case, by having the two error insertion preventing 
grooves engaged to their respective corresponding 
projections, the position of the case 10 in the thickness 
direction H can be positioned to permit the error 
insertion preventing grooves to function as positioning 

2 0 grooves. 

With this construction, in a case of providing a 
battery housing room that houses the battery apparatus 
100 by having it inserted in the length direction L, a 
battery apparatus having a different dimension in the 

25 thickness direction H can be positioned and housed within 
the battery housing room by disposing the respective 
projections within the battery housing room and having 
the two error insertion preventing grooves engaged to the 
respective projections. 

30 Alternatively, in the battery apparatus 100 of the 

present embodiment, a plurality of recess portions 1010 
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are formed by a plurality of engaging pieces 1012 (1012A, 
1012B and 1012C) , portions of the side surfaces 1016 that 
face these engaging pieces 1012 (1012A, 1012B and 1012C) , 
respectively, and portions of planes 1014 that face these 
5 engaging pieces 1012 (1012A, 1012B and 1012C) , 

respectively. These recess portions 1010 can constitute 
the above-mentioned error insertion preventing grooves. 

Alternatively, in the battery apparatus 100 of the 
present embodiment, there are disposed convex portions 

10 1018 connecting to the plurality of engaging pieces 1012 
(1012A, 1012B and 1012C) , respectively. The portions at 
which the respective convex portions 1018 are 
respectively connected to the engaging pieces 1012 (1012A, 
1012B and 1012C) are portions nearer the direction in 

15 which the battery apparatus 100 is moved (slid) when 
mounting the battery apparatus 100 on the battery 
mounting section 30 (i.e., the portions nearer the 
battery-side terminal) . 

With this construction, when the respective 

20 engaging pieces 1012 (1012A, 1012B and 1012C) are engaged 
to and removed from the engaging claws 3004 (3004A, 3004B 
and 3004C) , a distance in the length direction L is 
ensured respectively between the engaging piece 1012A and 
the engaging claw 3004A, between the engaging piece 1012B 

2 5 and the engaging claw 3 0 04B, and between the engaging 

piece 1012C and the engaging claw 3004C. Accordingly, 
when the respective engaging pieces 1012 (1012A, 1012B 
and 1012C) are engaged to and removed from the engaging 
claws 3004 (3004A, 3004B and 3004C) , interference between 

3 0 the respective engaging claws 3004 and the respective 

convex portions 1018 is hardly caused, and hence it is 
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advantageous in executing smooth mounting and removal of 
the battery apparatus 100. 

While in the present embodiment the imaging 
apparatus is illustrated as electronic equipment, the 
5 present invention is of course applicable to a battery 
charger for charging a battery apparatus, and a variety 
of the electronic equipment operable with a battery 
apparatus . 

10 INDUSTRIAL APPLICABILITY 

According to the battery apparatus and the 
electronic equipment of the present invention, the three 
or more engaging pieces of the battery apparatus are 
engaged to the engaging claws of the battery mounting 

15 section while mating the bottom surface of the case of 
the battery apparatus with the mounting surface of the 
battery mounting section and then sliding the case in the 
length direction of the case. It is therefore possible 
to reduce the dimension in the length direction of the 

20 portions at which the engaging pieces and the engaging 
claws are engaged to each other, while maintaining 
reliably the mounting state of the battery apparatus. 
This is advantageous in reducing the slide stroke of the 
battery apparatus and improving the operability of 

25 mounting and removal of the battery apparatus with 
respect to the battery mounting section. 

In addition, since the three or more of the 
engaging pieces and the engaging claws are disposed at 
spaced intervals in the length direction of the case, if 

30 the battery apparatus is mounted obliquely on the battery 
mounting section, the battery apparatus is inclined 
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greatly to the battery mounting section, and hence user 
can recognize immediately that the mounting is incomplete. 
This is advantageous in reliably mounting the battery 
apparatus on the battery mounting section. 



